The established view that schizophrenia may have a favorable outcome in developing countries has been recently challenged; however, systematic studies are scarce. In this report, we describe the clinical outcome of schizophrenia among a predominantly treatment-naive cohort in a rural community setting in Ethiopia. The cohort was identified in a 2-stage sampling design using key informants and measurement-based assessment. Follow-up assessments were conducted monthly for a mean duration of 3.4 years (range 1-6 years). After screening 68 378 adults, ages 15-49 years, 321 cases with schizophrenia (82.7% men and 89.6% treatment naive) were identified. During follow-up, about a third (30.8%) of cases were continuously ill while most of the remaining cohort experienced an episodic course. Only 5.7% of the cases enjoyed a near-continuous complete remission. In the final year of follow-up, over half of the cases (54%) were in psychotic episode, while 17.6% were in partial remission and 27.4% were in complete remission for at least the month preceding the follow-up assessment. Living in a household with 3 or more adults, later age of onset, and taking antipsychotic medication for at least 50% of the follow-up period predicted complete remission. Although outcome in this setting appears better than in developed countries, the very low proportion of participants in complete remission supports the recent observation that the outcome of schizophrenia in developing countries may be heterogeneous rather than uniformly favorable. Improving access to treatment may be the logical next step to improve outcome of schizophrenia in this setting.
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Introduction
The prevailing view of the outcome of schizophrenia in developing countries stems from a series of studies conducted by the World Health Organization (WHO). These studies identified setting (developed vs developing country) and nature of onset of illness (acute vs gradual) to be the key predictors of outcome in schizophrenia. [1] [2] [3] [4] [5] Specifically, it was reported that the outcome of schizophrenia was significantly more favorable in developing than developed countries. With some qualifications, further reanalysis of the second WHO Study, the Determinants of Outcome in Severe Mental Disorders (DOSMD), confirmed this differential outcome. 6 The recently published report of the 15-to 26-year follow-up study of earlier WHO studies, the International Study of Schizophrenia, also found a similarly favorable outcome in developing country settings. 7 In this report, summarizing the findings of the WHO studies, the authors concluded that ''for all variables considered, the schizophrenic patients in Ibadan, Agra, and Cali (all centres in developing countries) tended to have a better outcome on average than the schizophrenic patients in the other six centers.' ' The WHO studies are among the best-designed andexecuted outcome studies of psychosis. However, few methodological limitations need to be considered in interpreting the conclusions from the studies. First, only 3 developing countries (India, Colombia, and Nigeria) were included in the original series of the WHO studies; secondly, although the DOSMD study was epidemiological in approach, all cases were recruited in the context of service contact (formal and informal contact). 3 In countries like Ethiopia with underdeveloped health infrastructure, patients with schizophrenia have little access to modern health facilities. 8 As will be shown later, a large proportion of cases may not even access intervention from the informal sector. This is important because help seeking has a major bearing on outcome in these settings. 9 Thus, omitting nonservice contact cases may favor good outcome. 10 Thirdly, despite the application of well-defined operational criteria, broad diagnostic classes were incorporated together to represent schizophrenia. Specifically, among the sample from developing countries, 13.7% were not diagnosed as having schizophrenia (International Classification of Diseases, Ninth Revision, class 295) and 46.1% were not classed under the narrowly defined schizophrenia (CATEGO Sþ). 3 This underlying heterogeneity in illness construct may affect the validity of conclusions regarding outcome.
Crucially, further evidence highlighting the complexity and heterogeneity of the outcome of schizophrenia in developing countries has emerged from recent reviews. 11, 12 One of these reviews, a synthesis of 23 outcome studies from 11 low-and middle-income countries conducted independently of the WHO, demonstrated the variations in clinical and functional outcome of schizophrenia in these settings. 11 The report highlighted the need to carefully consider the role of families, gender effects, and the role of attrition through premature death in the outcome of schizophrenia. Nevertheless, the studies reviewed in the report were heterogeneous in methodology. It could thus be argued that any variation in outcome was a consequence of methodological heterogeneity of included studies rather than differences in outcome of schizophrenia per se. 13 In this context, the aims of our study were to describe the medium-term outcome of schizophrenia and its sociodemographic and clinical predictors in a predominantly rural setting in Ethiopia. Additionally, we aimed to explore whether our initial finding of a high prevalence of schizophrenia among men 8 compared with women may be partly accounted for by higher mortality, migration, or other causes of attrition among women. We postulated that if the various causes of attrition affected men and women differentially prior to inclusion into the study, they might have lead to differential prevalence between the sexes. Although this does not necessarily follow, if such differential attrition continues to operate during follow-up, it might offer an indirect clue regarding the differential prevalence rate. We were aware that this exploration was limited from the outset because of the small number of female patients and the short duration of follow-up. We were also aware that this exploration would only offer a very limited explanation for the difference in prevalence in this setting.
Methods
A detailed description of the setting and methods is given elsewhere. 8, 14 Setting and Cohort Identification
The study was conducted in Butajira, a predominantly rural district located 132 km south of the Ethiopian capital, Addis Ababa. Butajira district hosts a demographic surveillance site (DSS) that monitors vital health statistics. This offers a unique opportunity to standardize relevant events against the routinely gathered data of the DSS. All 45 subdistricts of Butajira, except one, were included. One subdistrict was excluded because of physical inaccessibility. Only the 4 subdistricts, representing 10.9% of our study population, came from a rural town.
The cohort was identified through a 2-stage sampling design that consisted of an initial screen to identify potential cases with severe mental disorders (schizophrenia, bipolar disorder, and major depression) and a second confirmatory assessment stage. The initial screen targeted the entire adult population of the 44 subdistricts, ages 15-49, estimated to be 83 282. 15 This initial screening involved a supervised, door-to-door survey using the affective and psychoses modules of the Composite International Diagnostic Interview (CIDI), version 2.1. 16 The CIDI was administered to 68 378 individuals (82.1% of total population). Key informants selected from each village augmented case identification with the CIDI. We have separately reported on the performance of rating instruments and key informants. 17 In the second stage, confirmatory diagnostic assessment was conducted using the Schedules for Clinical Assessment in Neuropsychiatry (SCAN), version 2.1. 18 To be eligible for SCAN interview, participants should have had at least one psychotic symptom on the CIDI modules or be identified by key informants as suffering from severe mental illness.
Consenting individuals who resided in the study district for at least 6 months and receiving diagnosis of schizophrenia according to the International Classification of Diseases, Tenth Revision (ICD-10) 19 after a SCAN assessment were included in the cohort. Of those interviewed with SCAN, 321 were diagnosed with schizophrenia and 315 with bipolar disorder (figure 1).
The upper age limit of 49 years was chosen to increase efficiency because case yield was expected to be reasonably high. Moreover, life expectancy at birth in the region was reported to be 50 years. 20 Those nonavailable for initial screening predominantly resided in rural areas (18.7%) than in the town (13.6%). Most of those who were not available for screening were out of the district for work-related businesses. This was the reason for the nonavailability of 65% of nonscreened individuals.
Administration of Instruments
The CIDI (version 1.0) was initially translated into Amharic and back translated and was tested for feasibility of use, acceptability, and reliability. The assessment showed that the CIDI was acceptable and feasible with high interrater reliability (j = 0.87 for any psychiatric diagnosis and 0.82 for schizophrenia). 21 This version of the CIDI was further updated according to versions 2.0 and 2.1. For the administration of the CIDI, 15 male and 15 female high Outcome of Schizophrenia in rural Ethiopia school graduates were employed. These were recruited through a competitive process involving written test and interviews, enabling employment of the most competent lay interviewers. The interviewers were then trained for 2 weeks by professionals trained through a WHO collaborative center from The Netherlands. The SCAN was translated on a consensus-based model after an initial translation by 2 resident psychiatrists. The SCAN was then piloted in a similar rural community setting before being applied among the study population. As a further step to assess the reliability of the SCAN diagnoses, 2 experienced psychiatrists rated the records. The agreement of the psychiatrists with the SCAN diagnoses was 100% for schizophrenia (j = 1.0) and very high for the other major mental disorders (j = 0.9 and 0.8 for bipolar disorder and major depressive disorder, respectively).
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The Follow-up Follow-ups were conducted at the research follow-up base in Butajira, in rural clinics near patients' residence and at patients' residence. The follow-ups were facilitated by research field workers, who initially worked as lay interviewers for the CIDI. The research workers were allocated patients residing in about 2 subdistricts. These workers had very good relationship with patients and their families. The research workers invited and escorted patients to the follow-up clinics during follow-up assessments. When getting patients to follow-up clinics was not possible, the psychiatry resident visited patients at their home. These assertive elements facilitated engagement in follow-ups. Clinical outcome was assessed by psychiatric residents or experienced psychiatry nurse practitioners through a monthly clinical assessment and an annual structured interview using the SCAN. At these monthly assessments, the clinical state of patients over the preceding month (presence or absence of psychotic symptoms, use of medication, and whether patients were in episode or remission [complete or partial]) was recorded. Such systematic follow-ups allowed characterization of the course of schizophrenia in terms of clinical remission and relapse and to determine whether patients had been taking medication. Medications were made freely available to the patients through the study project and were provided on a routine basis depending on clinical indication. Only first-generation psychotropic medications were available in the country and thus offered to participants. The cohort was followed up for a mean duration of 3.4 years (range 1-6 years).
Data Processing and Analysis
A full-time editor first scrutinized all interview forms in the field for completeness, accuracy, and consistency. Data were then entered using the Epi-Info (version 6) and CIDI and SCAN data entry programs. Double data entry and consistency checks were employed to assure the quality of data entry.
To describe the general features of course and outcome of our cohort, we used a similar pattern of analysis to the DOSMD study. 3 Person-month analysis was used to estimate the proportion of time spent in various clinical and treatment categories. That is, the proportion of the total length of follow-up period during which a subject was (1) on antipsychotic medication (2) in complete remission (3) in partial remission, and (4) in a psychotic episode. Where monthly assessment data were missing, the person-time for the missing period was omitted from both numerator and denominator. In the logistic regression model, complete remission for more than 50% of an individual's follow-up time was taken as the outcome variable and sociodemographic (sex, age, marital status, education, residence, household size, and religion) and clinical characteristics (treatment with antipsychotics, type of onset, duration of illness, age of onset, and subtype of schizophrenia) were entered as explanatory variables in the model. We also assessed whether history of treatment with antipsychotics and from informal sectors (traditional and religious healers) at inclusion predicted treatment during follow-up and remission. Type of onset was categorized in 2 groups. Acute onset was defined as onset of schizophrenia within 1 month of onset of symptoms. Onset longer than 1 month was classified as insidious. Duration of illness was also categorized into 2 groups. Illness lasting more than 2 years was considered chronic while illness of shorter duration was considered acute. In the regression analysis, we conducted bivariate logistic regression followed by stepwise regression method with backward selection method.
Complete remission is a meaningful indicator of recovery and 50% duration in such a state may be assumed a minimum duration required for a relatively satisfactory outcome. Both complete and partial remissions were considered for the month leading to the monthly assessment. Complete remission was defined as absence of both positive and negative symptoms for at least 1 month while partial remission was defined as reduction in symptom severity such that the patient no longer fulfills the ICD-10 diagnostic criteria for schizophrenia though experiencing ongoing symptoms.
Ethical review committees from the Department of Community Health and the Faculty of Medicine, Addis Ababa University, approved the study. All CIDIs were administered by same-sex interviewers, and all interviews were conducted in private. All participants provided consent to be interviewed.
Results

Baseline Characteristics and Retention
A total of 68 378 adults (42.5% males) were assessed for case detection. This slightly lower rate of men is not a reflection of the sex distribution of study population but was so because more men were unavailable for the initial screening interview. After the second-stage interview (SCAN interview), 321 cases were identified with schizophrenia-a prevalence of 4.7/1000. Of these, 318 cases (99.0%) constituted the actual cohort having complete baseline information. Cases were predominantly males (82.7%), below 35 years of age (75%), rural dwellers (73%), lived in a household with 3 or more adults (53.8%), and with at least some primary education (54.2%) (table 1). Over 53% had never been married. Paranoid and undifferentiated schizophrenia were the 2 most frequent diagnostic subtypes (table 1) . Illness onset was acute in about two-thirds of cases. The mean duration of illness of cases was 7.6 years ranging from 0 to 30 years. Just over 10% of cases (n = 33) had ever received antipsychotic medications and 37.4% (n = 119) had sought treatment from informal sectors (eg, traditional and religious healers) at baseline (table 1) .
A large proportion of cases were retained in follow-up ( figure 1) . Including all causes of attrition, 85.4% of the sample was followed up for at least 2 years (table 2) . At the time of reporting, 33 cases (10.4%) had died, 22 (7%) had out migrated, 16 (5.1%) had refused to participate, and 10 (3.2%) were untraceable either because of change of address (0.6%) or homelessness (2.5%). The total loss to follow-up from various causes was much higher in men (n = 75) than women (n = 6). Death and out migration were higher in male patients (10:1), and all cases refusing follow-up were men (table 2) .
Clinical Outcome
The general course of illness, pattern of remission, and the percentage of time cases spent in different clinical states are depicted in tables 3 and 4. The majority of patients had a remitting course of illness with nearly 70% of patients achieving complete remission at least once. On the other hand, about a third (30.8%) had continuous illness suffering either from residual symptoms or psychotic episodes. A near-continuous remission was achieved only by a small proportion of cases (5.7%), and less than a fifth (17.3%) of cases experienced remission for about half of the follow-up period (tables 3 and 4). Overall, our findings are comparable to the findings of the WHO studies in developing countries. However, the very low proportion of cases with continuous remission during follow-up (table 4) is the main exception.
Of those who completed fourth and fifth year of follow-up, the respective percentage of cases with continuous illness was 27.4% (31/113) and 36.5% (19/52). Crosssectionally, of all patients having a clinical assessment at the third year of follow-up (n = 215), most (54%) were in a psychotic episode, while 27.4% were in complete remission and 17.6% in partial remission for at least the month preceding the third-year assessment. Although most patients who dropped out of study through death and refusal had a poorer outcome, the contribution of this subgroup to the overall symptomatic outcome of the cohort was very low (data not shown).
The majority (90%) of the cases received antipsychotic medications at least once during follow-up and, of these, 30% had received medications for at least 50% of the follow-up period. However, only 12.9% had antipsychotic medication for over 75% of follow-up period. Over a quarter (27.3%) had taken injectible medications, primarily fluphenazine decanoate depot at least once during follow-up.
Correlates of Remission
Household size, age of onset, and treatment with antipsychotic medication were independently associated with being in remission for at least 50% of the follow-up time (table 5) . The highest effect, albeit with a wide confidence interval (CI), was associated with later age of onset of illness. Onset of illness after age 30 was associated with 95, 95% CI = 1.14-31.10, P = 0.04). Those living in a household with 3 or more adults were 3 times more likely to be in complete remission for more than 50% of the follow-up time (OR = 3.00, 95% CI = 1.06-8.46, P = 0.04). Those who took antipsychotic medication for at least 50% of the follow-up period were also more likely to be in complete remission (OR = 5.0, 95% CI = 1.75-4.25; P < 0.01). Previous history of treatment at baseline (both with antipsychotics medications and receipt of treatment from informal sectors) did not predict either treatment or remission during follow-up (data not shown).
Discussion
This study is the only community-based study on the outcome of schizophrenia in Africa and one of the very few worldwide focusing on a predominantly rural community sample and treatment-naive majority. The study contributes to the existing knowledge on the outcome of schizophrenia because of methodological elements unique to this study. First, the study was genuinely epidemiological with complete ascertainment of all cases with schizophrenia from a predominantly rural district in a houseto-house survey. The majority of cases identified (about 90%) had no contact with mental health services. Secondly, all patients in the cohort were confirmed cases of schizophrenia on measurement-based assessment and independent clinical review by 2 psychiatrists. Thirdly, we used assertive prospective follow-up with monthly assessments, instead of the annual (or longer interval) assessment methods used in other studies. Such frequent assessments are better suited for measuring outcome in an illness like schizophrenia that tends to be both episodic and chronic. 23 Fourthly, we carefully accounted for all patients who had died and lost from follow-up for other reasons. Finally, we used similar analytical methods to the WHO studies for comparability.
Treatment and Clinical Outcome
We assessed 3 related clinical outcomes with respect to duration of treatment: proportion of follow-up time spent in full remission or partial remission and proportion of time spent in psychotic episode. Although in some respects our findings are similar to what has been reported elsewhere in developing countries, some of the findings indicate a poorer clinical outcome in this rural setting.
The intermittent nature of the course of illness in nearly 70% of patients, absence of relapse in about a fifth of cases (22%), the low rate experiencing continuous psychotic episodes, and the pattern of medication use are similar to what has been reported in the DOSMD 3 and other developing country studies. 24 However, the overall course of illness is worse in 2 important respects. First, the proportion attaining full remission for over 75% of the follow-up period in our sample (5.7%) is smaller than that found in the developing country samples where at least 10% of cases were in this category. This is particularly highest for cases from Nigeria (73.1%). Second, and related to the first point, is that a large proportion of cases (30.8%) had persistent symptom of illness, which may partly explain our previous finding of a worse functional outcome in this setting. 25 The proportion with continuous illness for those who completed the 3 years follow-up is also high. Delay in initiation of treatment, side effect burden in those who take medication, predominance of chronic cases, and a high proportion of men in the sample might have contributed to the tendency for this poorer clinical outcome.
Although most of those leaving the study were more severely ill, their contribution to the overall follow-up duration and symptomatic outcome is negligible. As shown in table 2, more than 86% of the person-time of follow-up is contributed by those who remained in follow-up. Therefore, the propensity for a worse clinical outcome is primarily due to the course of illness amongst those who remained in the study rather than due to those leaving. Nevertheless, it can be legitimately proposed that had those who dropped out of the study remained in the follow-up for longer, the symptomatic course of illness could have been even worse. Lack of adequate accounting of attritions is one of the main criticisms of studies from developing countries. 11 Thus, not withstanding our attempt to account for the impact of attrition, the trajectory of the antecedents of attrition is likely to be significant but difficult to account fully. 
Correlates of Outcome
Three factors, 1 sociodemographic and 2 clinical (household size, age of onset, and use of antipsychotic medications), were associated with longer period in complete remission. The association of living in a household with 3 or more adults and remission may be due to improved social network and support. 26, 27 Although the effect of larger household size may be partly due to improved use of medication, further analysis of data indicated that its effect was not mediated through treatment in our sample. This is somewhat consistent with the observation that having extended families in developing countries may not necessarily enhance chances of accessing care. 28 Other studies should replicate this finding and explore the role of household size in mediating better outcome in conjunction with other social factors such as expressed emotion.
The association of a relatively older age at onset of illness with remission is consistent with findings from previous studies. 3, 24 Taking antipsychotic treatment for more than 50% of the time was also shown to be associated with complete remission even though most of the cases were chronically ill. This emphasizes the benefit of medication at any stage of illness. 29, 30 Moreover, the outcome of schizophrenia tends to be poorer without treatment. [31] [32] [33] In general, other relevant factors associated with outcome of schizophrenia have included duration of illness, presence of negative symptoms, and the nature of onset of illness (acute vs chronic). 24, 34 These factors were not associated with outcome of schizophrenia in our setting. This might be due to the small sample size in the subgroups. Duration of untreated psychosis (DUP) has also been associated with poor outcome. 34, 35 We were unable to determine the effect of DUP on outcome in our study because of the small number of cases who received treatment at time of recruitment. Nevertheless, in our cohort, duration of illness may be equated with DUP for the same reason. If the latter is the case, DUP was not associated with outcome in this setting.
Gender and Follow-up
It is now recognized that the prevalence of schizophrenia may be higher among men than women 36 but not to the extent found in our setting (a nearly 5-fold rate among men). 8 The reason behind this high gender differential in the prevalence of schizophrenia in this setting is unclear. In this follow-up study, we explored whether differential attrition through death or other reasons might partly explain the lower prevalence of schizophrenia among women in this setting. Our finding of a lower attrition rate among women, at least as reflected during followup, suggests that differential attrition may not explain the differential prevalence of schizophrenia between men and women. A recent descriptive analysis of admissions to the national inpatient unit in Ethiopia has also shown a significant gender differential in schizophrenia admissions. 37 Discussion of other potential reasons for the gender differential is beyond the scope of this report.
Limitations
Limitations of the study relate to the nature of the sample and setting. The sample was composed of a mixture of chronic and recent onset cases, and this may lead to a more heterogeneous outcome. However, almost all cases were first contact. The predominance of men with a large proportion of untreated sample and a relatively short follow-up duration might also favor a worse outcome. Although physical health was assessed at recruitment of cohort, its association with course of illness was not determined. The variable duration of follow-up may also be another limitation. However, the data analysis allowed the use of all available information.
Conclusions
We draw 3 main conclusions from this study. First, although the overall pattern of outcome of schizophrenia in this setting is comparable to that reported in developing countries, there is a clear tendency toward a poorer outcome in this community-based study. This is likely to reflect the outcome in many sub-Saharan African countries 38 where most patients live in the community with limited access to care. Second, treatment with psychotropic medication is a crucial external factor that modifies the outcome of severe mental disorders.
14,25 Provision of adequate treatment and enhancement of adherence should receive priority. Third, based on the follow-up data, prerecruitment differential attrition may not explain the differential gender rate found in this setting.
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